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KIRISIW

Oqiwshilar irracional ten'sizliklerdi sheshiwde ko p ga'teliklerge jol gqoyadi,
sebebi ha'r bir irracional tensizliktin® ten” ku'shli almasiwin toliq bilmeydi.
Qollanbada irracional tensizliklerdi sheshiwde ten" ku'shli almastiriwlar arqal
sheshiw usillarma ken' ormn berildi. Irracional ten'sizliklerdi sheshiwde jat
koren'lerdin® payda boliwimnin® aldin aliw ha'm koren'lerdi joytip aliw jag daylarin
aniglaw ushin ten’sizliktin® mu mkin manislerinin" oblastin tabiw arqali sheshiwge
u'lken kewil awdarildu.

Bul metodikalig  gollanbada f(x)<g(x), f(x)>g(x), JE0) +49() >0,

00000 <0, T 4y > ), T g <hle), g 79 >0, FOF 5())

tu'rindegi irracional ten'sizliklerge, irracional tensizliklerdi olarda gatnasgan

an'latpalardin’ belgilerine baylanish sheshiw usillar1 ha'm quramali irracional
ten'sizliklerdi sheshiw usillarina misallar metodikaliq jaqtan aniq etip sheship
ko'rsetildi ha'm bir neshe shinig iwlar sheship u yreniw ushin keltirildi.

Solay etip, bul metodikaliq gollanbada irracional ten’sizliklerdi sheship
u'yreniw boyinsha bilim ha'm a'meliy ko nlikpelerdi teren’lestiriw magqset
etip qoyig'an bolip matematikag'a qiziqqan oqiwshilarg'a arnalg an.
Metodikaliq qollanbadan sabaq wagqtinda, fakul'tativ sabaqlarda, do gerek
sabaqlarda, matematikan: teren'nen oqitatug’in akademiyaliq liceylerde,
kollejlerde, pedagogikaliq instituttin® talabalar1 ha'm oqitiwshilar1 sonday-aq
orta mekteptin® mug allimleri paydalanmiwlari mu mkin. Bul metodikaliq
gollanbanin® tiykarg't maqgseti oqiwshilarg’a irracional ten’sizliklerdi
tu'rlerine qaray ha'r qiyli tu'rlerge bo'lip ha'r bir tu'rge bir neshe misallar
sheship ko'rsetiw arqali irracional tensizliklerdi qa‘tesiz sheshiwdi ha'm
olardin’ teren” bilimge iye boliwina ja'rdem ko rsetiw bolip tabilad:.



§1. Irracional ten'sizliklerdi sheshiw usillar1

Aniqlama. Belgisiz qatnasqan an'latpalar1 koren belgisi astinda bolgan
ten'sizlikler irracional ten’sizlikler dep ataladi.

[rracional ten'sizliklerdi sheshiw usillarin ko'rip o'teyik. A'dette irracional
ten’sizlikler koren belgisinen qutiliw usilit menen sheshiledi. Bul usil sonnan ibarat,
koren belgisinen qutiliw ushin ten’sizliktin eki jag'in racional an'latpa shiqggang a
shekem tiyisli da'rejege ko'teriledi. Tabilg'an sheshimlerdi berilgen ten’sizliktegi
belgisizlerdin® ornina qoyiw arqali olar berilgen ten'sizliktin® sheshimi bolama
yamasa olar ishinde jat sheshimlerdin® bar-joqlig'1 aniglanadz.

Kobinese koren belgisinen qutiliw ushin ten'sizliktin® eki jag'in jup da'rejege
ko'tergende berilgen ten'sizlikke ten" ku'shli bolmag an ten'sizlik kelip shig ads,
yagniy jup da'rejege ko'tergende ten'sizliktin® korenleri jog'almaydi, biraq jat
korenler payda boliwi mu'mkin. Jat korenler tekseriw arqali aniglanip, qalg anlari
sheshimler jiyinin payda etedi. Sonliqtan, irracional ten'sizliklerdi sheshiwde,
juda® saq boliw talap etiledi. Aldin-ala, berilgen irracional ten'sizlikti onin® eki
jag’1 mag anag'a iye bolatug'in o’zgeriwshilerdin® manisleri ko pliginde ko'rip
shig'itwimiz tiyis.

Irracional ten’sizliklerdi sheshiw, a'dette og’an ten" ku'shli bolgan racional
ten'sizlikler sistemasmn yamasa olardin™ birlesiwin sheshiwge keltiriledi. Bunday
sistemalar o’zgeriwshilerge sheklewler qoyiw ha'm tensizlikti da'rejege ko teriw
na'tiyjesinde payda bolad1.

Irracional ten’sizliklerdi ten” ku'shlilik ko plik sistemalar usili menen sheshiw
qgolaylh bolip tabiladi. Sonligtan, bul usildi oqiwshilarg'a teren'nen u'yretiwimiz
tiyis.

Endi irracional ten'sizliklerdin® bir neshe tu'rlerin ten® ku'shlilik ko'plik
sistemalar usili menen sheshiwdi qarap oteyik:

1. m < g(x) tu'rindegi tensizlik.

Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasimna ten" ku'shli
almasadi:

g(x)>0
JE@) <g@x) <4 f(x)20
f(x)<g”(x)

Misalr: V2x2 —3x-5<x-1 ten'sizligin sheshin’.

Sheshiw: Berilgen ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli
almasadi:



x-1>0 x>1

V2x? —3x -5 <x-1¢<{2x* -3x-5>0 S<(x+D)(x—-25)>0 &
2x? —3x-5< (x-1)? 2x? —3x-5<x® -2x+1
x>1 x>1 x>1 1<x<3
l<x<3
x<-1 x<-1 x<-1 x<-1
= = = 4 xL-1 & =
Lc22,5 [x22,5 LCZZ,S 1l<x<3
x>25
¥2—x—-6<0 (x+2)(x-3)<0 -2<x<3 x=>25
xed
= = 25<x<3
25<x<3

Juwabau: x € [2,5; 3)

2-msal. [ _3.2_1 ten’sizligin sheshin’.
x> 4 x 2

Sheshiw: y = 2 dep belgileymiz.
X

V3
ys—— -
2 PERE]
3 V3 Y=
yz-— y<—
2 2 1
1 2<r<t 5
S y>= = yzﬁ = < —=<y<l1
2 2 V3 2
y<1 1 Y=g
—<y<l1
2 1< <1
277

Bul tabilg’an y tin® ornina ma nisin qoyamiz:

2 _ 3
L£yN° 4 43
> <4
ﬁ§g<1<:> x 2 o NERES R <:)2<x§ﬂ
X 3
—<1 x>2 x>2
X

Juwabu:, _ (2; 4\@}
3

3-maisal. ( N+x _1)(, n—x +1)< % x ten’sizligin sheshin’.

Sheshiw. Berilgen tensizliktin® mu mkin ma’nislerinin® oblastin tabamiz:

x+1>0 x>-1
= < -1<x<1
1-x>0 x<1

Berilgen ten'sizliktin® eki jag'in on™ an'latpa (\/x+1+1) ge ko beytemiz:



(Vivx-1)Vi=x +1)< %x@(\/x+1+l)(\/1+x —1)Vi- x+1)<ix(\/_+1)
o (V) -1)Vi=x+1)<3 x(J_+1)@x(m+1)< x(Jx_+1)

-1<x<1
x>0

Vx+1-4/1-x-3>0
(VrFi+1-4v1—x —4)> 0 x(Vx+1-4/1-x -3)> 0 = <

-1<x<1

x>0

Vx+1—-441-x-3<0

-1<x<1
x>0
Nx+1>44/1-x+3
=
-1<x<1
x>0
| (Wx+1<4yl-x+3
1.
—1<x<
1—0’“—1 0<x<1 0<x<1
X > =g = =
Seis i s a3 x+1>16(1-x)+241-x+9  [(x+1>16-16x+24y/1—x+9
x+1> —-x +
O<x<1 o
R < X e
241-x <17x-24
2.
—-1<x<
1—0"—1 ~1<x<0 ~1<x<0 . o
X > =g =g < -1<x<
S leaisaa x+1<16(1—x)+24V1-x+9  [24J1-x >17x—24
x+1< —X+

Juwabi: x €[-1,0)

2. | f(x) < g(x) tu'rindegi ten'sizlik.

Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasimna ten" ku'shli
almasadi:

g(x)>0
V) <gx) << f(x)=0
f(x)<g*(x)
Misal1: Vx? +3x+3 <2x+1 ten’sizligin sheshin’.
Sheshiw:
2x+1>0 X2-7
VX2 +3x+3<2x+1<=4x*+3x+3>0 <4x?+3x+320 o
x2+3x+3<(2x+1)° x2+3x+3<4x% +4x+1




1
X2 —— xX2—— x>—-=

S x?+3x+3>0<= x> +3x+3>0 SHx<-1s

2 — 2
" +x-220 (x+1)(x—§j20 x2§

Juwabi: y ¢ E S+ ooj

Shimg wwlar

To'mendegi ten'sizliklerdi sheshin".

1.V9x—-20 <x 6. 2J4—x? <x+4

2 5-2x<6x-1 7 A (x—6)(1—x) <3+2x
3. N2x—x* <5—x 8. 3W1-x*<3-x

4. Vx?-3x-10<8-x 9. V13+3x? <1-2x

5. V3x—x? <4—x 10, Vx+61<x+5

3. m > g(x) tu'rindegi ten’sizlik.
Bunday tu'rdegi ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli
almasadai:
g(x)<0
{ f(x)>0
g(x)=0
{f (x)>g°(x)
Misalr: Vx? +7x+12 >6—x ten’sizligin sheshin'.
Sheshiw:

V() >9() <

6-x<0 {x>6

m>6_x® {x2+7x+1220 (x+4)(x+3)20

6—-x=>0 x<6
x2+7x+12>(6—x)2 x> +7x+12>36-12x + x*

) x>6
x>6 x<—4
xed
x<-4 x>6 x>6
x>6 2
Slx2-3 |l |lx>3e <24 x> —
24 —<x<6 19
x<6 <6 E<x£6 19
19x > 24 24
- x> —
19



Juwabi: x ¢ (% 4 ooj

4. \/f(x) = g(x) tu'rindegi ten’sizlik.

Bunday tu'rdegi ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli

almasadi:
{g (x)<0
f(x)>0
ST =g |
(x) >0
f(x)=9%(x)
Misali: Vx? +7x+12 > 7—x ten’sizligin sheshin’.
Sheshiw:

7-x<0 x=>7
x*+7x+12>0 (x+4)(x+3)=0
{ —-x>0 g {X<7

x*+Tx+12>(7-x) x*+7x+12> 49 -14x + x°

NX2+7x+12>7—x <

(x>7 {x£—4

|:x£—4 {x27
P x>-3 & >_3&
x=-3 Slex<t 21

x<7 x<7 z£x<7 21
21x > 37 37
- >

Juwabiu: x ¢ [ﬂ y oo)
21

Shimigrwlar

To'mendegi ten'sizliklerdi sheshin'.

1_M>x+3 6. V% +5x+6 > 2x+3
2. m24—x 7. \/m>2x—5
3. m>5—x 8. V8+2x-x% > 6-3x
4.m>x 9.\/m>2x+3
5 Ax? +4x-5>x-3 10, V-x?+6x-5>8-2x



5. Jf(x) +/g(x) >0 tu'rindegi ten’sizlik.

Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasimna ten" ku'shli
almasad:

{g(x)ZO
f(x)>0
V) +49(x) >0
g(x)>0
{f(x)zo
Misalt: Vx? -4x+3++x?-5x+4 >0 ten'sizligin sheshin’.
Sheshiw:
{(x—l)(x—3)>0
-1)(x—-4)=0
Vi ax 13+ Bx1 4500 fx D -3)+/x-Dxr—4)>0 g_gz_g;:o@
(x-1)(x-4)>0
[([x<1
| x>3
[x <1 x<1
|x=4 |:x24 x<1
= =
x<1 x<1 ng4
| x>3 [x>4
[x <1
__x>4

Juwabi: x € (—0,1)U[4,+ )

6.  f(x) +0(x) 20 tu'rindegi ten’sizlik.

Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasma ten" ku'shli
almasadu:

f(x)>0
JTE) +9(x) >0 {g(x) o
Misalt: vx? -4x+3++/x? -5x+4 >0 ten’sizligin sheshin".
Sheshiw:

N R o PN e e EL RS W

x<1
x>3 {xsl
=

=
x<1 x=>4
x=>4

Juwabt: x € (- 0,1]U[4,+ )



7. Jf(x) +g(x) <0 tu'rindegi tensizlik.
Bunday tu'rdegi ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli

almasada:

Vi) +4/9(x) <0 xed

8. Jf(x) +4/g(x) <0 tu'rindegi ten'sizlik.
Bunday tu'rdegi ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli

almasada:
f(x)=0

JEE) +/9(x) so@{
g(x)=0

Misali: vx? - 4x+3++x? -5x+4 <0 tensizligin sheshin".

Sheshiw:
Jﬁ-4x+3+Jx@5x+420¢>J@-n@—3ny@-ﬂ@—4)20c>(X4xx_$=0<:
(x -1)(x - 4) =0
{x =1
x=3
=4 ox=1
x=1
Lc =4
Juwab1: x e {1}.
Shimg rwlar
To mendegi ten’sizliklerdi sheshin’.
1.V2x+4+Jx-3>0 6. V2x+4+x-3<0
2 V2x+4+4Jx-320 7 J2x+4+/x-3<0
3 Vx? —7x+10 +vx? —8x+12 >0 8 Vx? —9x+18++x? —10x+21>0
4 Vx?—Tx+10++/x2 —8x+12 >0 9. Vx> —9x+18 +v/x? —10x+21>0
5 Vx? —7x+10+/x? —8x+12 <0 10, Vx? —9x+18++/x* —10x+21<0

9. Jf(x) +4/9(x) > h(x) tu'rindegi ten sizlik.
Bunday tu'rdegi ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli

almasada:

10



h(x)<0
f(x)>0
g(x)=0
JFx) +/9(x) >h(x)<| [h(x)=0
f(x)>0
g(x)=0

) +9(x)+2/f(x)g(x) >h*(x)

1-misal. V2x+3+Vx+2>1 ten'sizligin sheshin’.

f=—g

f=—g

Sheshiw:
2x+3=20 x >-15
V2x+3+Vx+2>19x+220 S 9x=>-2
2X +3+x+2+2/(2x+3)(x+2)>1  [2/(2x+3)(x+2)>-3x—4
v>_15 x=>-15
&1-3x—-42>0 = xs—g =
2
4(2x+3)(x +2)> (~3x-4) 4(2x +3)(x +2)> (~ 3x-4)
x>-15 x=>-15 x=>-15
= xﬁ—ﬂ = xg_ﬂ = xS—ﬂ
3 3
4 (22 +7x+6)>9x* +24x+16  |x*—4x—8<0 |(x-(2-243)(x—(2+2v3))<0

[(x=-15
>-15
* 4 2-23<x<2+2V3 2-2J3<x<2+2/3
SdIx<—— = =
xS—g 2—2\/§<x£—g
2-2J3<x<2+23
i 2-2J3<x<2+2J3

=2-23<x<2+243
Juwabt: x e (2- 23,2+ 24/3).

2-misal. Vx+8—+/x—4>2 tensizligin sheshin".
Sheshiw:

x+8=>0

VX+8—-Ax—422Vx+82x—-4+2{x—-42>0 =
x+82x—-4+4Jx—-4+4

x=4 xz4 x>4 x>4 4 8
= = = = &S 4<x<
afx—a<8  |Jx-d<2  |x-4<4" |x<8 *
Juwabr: x €[4;8].
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10. \/f(x) +/g(x) <h(x) tu'rindegi tensizlik.
Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli
almasadi:
h(x)>0
JTE) o <h( |0 070
f(x)+9(x)+2{/f(x)g(x) <h®(x)

1-misal: Vx+3++/x+15<6 ten'sizligin sheshin’.

Sheshiw:
x+3>0 x>-3
Vx+3++4Jx+15<6<=<x+15>0 = <x>-15 =

Vx+3++x+15<6 Vx+3++x+15<6

X >-3 x> -3 X >-3
T Vr T34 e 15 <6 |x+3+x+1542 (x+3)(x+15)<36<:> (x+3)(x+15)<9—x<:>

x>-3 x> -3 x23_
= = = S —osx<
(x+3)(x+15)<(9-x)  |x?+18x+45<81-18x +x*  |x<1 g

Juwabr: x e [-3,1).
2-misal. Vx+2++/3—x <3 tensizligin sheshin".

Sheshiw:
x+220 x>-2
Vx+2+J/3-x<3<={3-x2=20 < 1x<3 =
x+2+3-x+2/(x+2)(3-x)<9 2(x+2)(3-x)<4
—-2<x<3 —-2<x<3 —-2<x<3 —2<x<3
=g =g =g =g =g
(x+2)3-x)<4 —-x*+x+6<4 x> —=x-2>0 (x+1)(x-2)>0
{—ZSxSS
—2<x<3
x<-1 —2<x<-1
<Sqlx<-1 =
[ {—2Sx§3 {2<x£3
X >2
X > 2
Juwabu: x e[-2,-1]U(2,3].
Shinig 1wlar:
To'mendegi ten'sizliklerdi sheshin'.
1 V2x+4+Vx-3>1 6. V2x+4+Jx-3<1
o V2x+4+4x-3<5 7 Jx+l-vJx-2<1
3 V2x+1+4Jx+1<1 8 Vvx—1l++4x+2<1
4 V2x+1-Yx+80>3 9 V3x+l+x-4>2
5. VO—x? +/6x—x% >3 10. VX +1+/x-12>2

12



11. Jf(x) +/9(x) > J/h(x)tu'rindegi tensizlik.
Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasma ten’ kushli
almasadr:
f(x)>0

x)>0
JTE) +o00) > h() < ﬁéxizo

f(0)+9() +2/T@9() > h(x)

1-misal. Vx+2++/2x-10 >x+12 ten’sizligin sheshin’.

Sheshiw:
x+2=0
2x-10>0
Va+2+32x-10>Vx+12 =3 o =
x+2+2x—10+2/(x +2)(2x —10) > x +12
x=>-2
x=>5 x=>5
T lx=-12 Q{\/(x+2)(2x—10) ~10-x

J(x+2)(2x-10) >10—x

[ (x>5 x=5 [Tx >10
10—x <0 x>10 x <-2
(x+2)(2x-10)>0 x<-2 +>10
= = = =
x=5 X =5 x>5
10—x=0 x=>5 5<x<10
| |(x+2)(2x-10)> (10-x)* x <10 | |[(x+20)(x-6)>0
i x2 +14x-120>0
[x >10
x >10
x >10 5<x<10
5<x<10 x >10
< | [5<x<10 = = x<-20 < < x>6
x < -20 6<x<10
(x+20)(x—6)>0 {Sstlo
X >6
X >6

Juwabt: x € (6,+ ).

13



2-musal. Vx? —8x+15+/x? +2x-15 > J4x? -18x +18 tensizligin sheshin’
Sheshiw: Ten sizliktin® mu mkin ma nislerinin™ oblastin tabamiz:

x<3
{xS—S
x<3
{XZS
x<3 _
{ 3 x<-5
[x <3 xSE x=3
3
x*—8x+15>0 (x—3)(x—5)=0 LY =S {xis *=3 x<-5
x*+2x-1520 < (x—3)(x+5)20 = xi;5<:> x=3 —|x=3 < |x=3
4x* —18x+18=0 4(x_3)[x_§)20 :x‘3 {iiis xed x=5
2 x < — N x=5
2 X295 xed
[x=3 {XZ3 x=5
x=5 )
{xsé
2
x=5
_{xZS

1.x=3 bolg’anda berilgen ten'sizlik 0>0 boladi, demek, x=3 berilgen
ten’sizliktin® sheshimi bolmaydu.

2. x<-5 ha'm x5 bolg anda berilgen ten’sizliktin eki jag'ida on’, olay bolsa
berilgen tensizlikti to'mendegishe jazamiz:

Vx? —8x+15 +/x? +2x-15 > V4x? -18x +18 <
@\/(x—3)(x—5)+\/(x—3)(x+5)> 4(x—3)(x—2) Q\/‘x—?;‘ '\/‘x—5‘ +\/‘x—3‘ '\/‘x+5‘ >
>2,/|x=3]

Bul tensizliktin® eki jag'in Jx-3] ke bo'lemiz, sonda keyingi ten’sizlikke ten” ku shli
bolgan to mendegi ten sizlik kelip shig adu:

:

2

[(x<-5
\/7 3 \/ﬁ+m>2\/;
\x—5\+M>2 x| a5
TN

14



x<-5 x<-5

VJ5—x++/-5-x >21/g—x < (\/E+\/—5—x)2 >{21}§—x] ~

x<-5 x<-5
x<-5 3
& = SSeax< =
5—x+2\/x2—25—5—x>4(§—xj {\/x2—25>3—x xz 2
2 x°—25>9-6x+x
x<-5
& 2o xed
x>5—
x25 x25
2
= R
\/x—5+\/x+5>21/x—g (\/x—5+\/x+5)2>[21/x—gJ
x=>5 >5 ng
= = Sex> R
x—5+2\/x2—25+5+x>4(x—§j Jx2—-25>x-3 g
2 x?—=25>9—6x + x*
x=>5
2
= 2 x>5—
x>5§

Juwab1: | (5§,+ Ooj :

3-musal. x? +8x+16 —x? —3x-4 >0 tensizligin sheshin’.

Sheshiw:

x2+8x+16>0
Vx? +8x 416 —x2 —3x-4 >0 Vx? +8x+16 > Vx> —3x-4 < x> —3x-4>0 PN
x2+8x+16>x%2-3x-4

[([x<-1
(x+4) >0 {xg‘l x> 20 L
elr+)(x-4)20e 724 o PN T
11x > —20 o 20 ||x=4 x>4
11 20
x> ——
11
Juwabl:xe —@'—1_U[4'+oo)-
111 | 1

15



Shinig 1wlar

To’mendegi ten’sizliklerdi sheshin’.
1 Vx+2+/x+3>2x+4

2. V1-x++/x-3>+/8x-5

3 Jx—2+/x-5>+5-x

g Nx+2+x >x -1

5. Vx—2-Vx+3>2Jx

12. [f(x) +4/9(x) < /n(x) tu'rindegi ten’sizlik.
Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli
almasadi:
f(x)>0
VI +g() <h(x) = 3858
f(x)+9(x) +2/f(x)g(x) <h(x)

Misal. Vx+2++4/2x-10 <Vx+12 ten'sizligin sheshin’.

Sheshiw:
x+2>0
2x-10>0
Va+2+42x-10 <Vx+12 =9 o =
x+2+2x—-10+2./(x +2)(2x —10) < x +12
x=>-2
x=>5 x=>5 :025 .
-X >
T lxz-12 TG+ 2)2x-10)<10-x * 2@
(x+2)(2x —10) <10 x (x+2)(2x-10)< (10—x)
x=>5
5<x<10 5<x<10
< 44x <10 <:>{ <:>{ < 5<x<6
< 14x 120 <0 (x+20)(x—6)<0 —20<x<6
Juwabr: x €[5,6).
Shinig 1wlar

To'mendegi tensizliklerdi sheshin®
1. Vx—1++/2x-5<Jx+6

2 Ax+1+2Jx-3<x-1
3. Jx—2+/x-5<+/x-3
4. V5x—27 +/3x-19 </7x-13

5. V2x—1++x-1<+/x+3

16



13. g(x)-{/f(x) >0 tu'rindegi ten’sizlik.

Bunday tu'rdegi ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli

almasada:
{f(x) -0
o(x) T 20| 2O
{f(x) >0
g =0

Misal. (x-1)-/x* —x—2 > 0ten’sizligin sheshin®
Sheshiw:

x, =-1

x> —x-2=0 LC2= x =-1

(x-1)Vx*—x-220=| [x*—x-2>0< x<_1<:>ﬂx22 @{XZZ
{x—lZO {|:X>2 x> 2

x>1

Juwabi: x € {1} U[2;+ ).
Shimg rwlar

To 'mendegi ten’sizliklerdi sheshin'.
1 (c=3)Vx+x-220

> (v~ —x—220

3 (x+2)-Vx? ~9x+20 >0

6—x
3).
4. (x+ ) 8—x

5 (x+1)-Vx®+11x+2820

14. g(x)-{f(x) >0 tu'rindegi ten’sizlik.

Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasimna ten" ku'shli

>0

almasada:
f(x)>0

g(x)-/f(x) >0 {g(x)> 0
Maisal. (x—3)-/x® +x—2 > 0ten'sizligin sheshin’.

17



Sheshiw:

x-3>0 x >3

2 4 x— - ) 3
(x—3)-\/x2+x—2>0c>{x T 2>0<:>{(X+2)(x 1)>0c>{[x>1 S

|:xe®
= < x>3
x>

Juwabi: x € (3, + ).
Shimg wwlar

To mendegi tensizliklerdi sheshin'.
1 (=3 +x-2>0

NYEI W i,

3 (x+2)/x* —9x+20>0

6—x

4. 8—x

5 (x+1)-Vx? +11c+28 >0

(x+3)- >0

15. g(x)-y/f(x) <0 tu'rindegi tensizlik.
Bunday tu'rdegi ten’sizlik to'mendegi ten'sizlikler sistemasina ten" ku'shli

almasada:

{f(x) >0

g(x)-/f(x) <0< |g(x)<0
f(x)=0

Misal. (x-12)-Vx-3 <0tensizligin sheshin'.

Sheshiw:

Juwabr: x<[312].
Shimg wwlar

To'mendegi ten'sizliklerdi sheshin'.
1 (x-15)-vx-2<0

7 (¥ -1} Vx? —2x-3<0

3 (x+2)-Vx? -18x+42 <0

18



6—x
4 (x+3)- -

5 (x+1)-Vx* +7x+12 <0

<0

16. g(x)-|/f(x) <0 tu'rindegi tensizlik.
Bunday tu'rdegi ten'sizlik to'mendegi tensizlikler sistemasina ten’ ku'shli

almasada:
f(x)>0
g(x) <0

g(x)-/f(x) <0 {
Maisal. (x-12)-v/x -3 <0ten sizligin sheshin".

Sheshiw:

< 3<x<12

(x—12)-m<0<:>{x_3>0 {X>3

=4
x-12<0 x <12
Juwabr: x €(3,12).
Shimg rwlar

To 'mendegi ten'sizliklerdi sheshin'.

1. (x-15)-vx-2<0
7 (¢ —1)x* —2x-3<0
3. (x+2)-vx*~18x+42 <0

6—x

<0

n (x + 3)«

- X

5. (x+1)-Vx?+7x+12<0

17. W .1 tu'rindegi ten’sizlik.
g(x

Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasima ten" ku'shli

almasada:
JEx) {g(x)>0
1
00 T 11> 9'(kx)
Misal. 2-x* _,ten’sizligin sheshin’.

V4x+5

19



2 x? 4x+5>0 >3 x>_z
>1c>{ , ©92-x*>0 e1-V2<x<42 =
s XS < 2 i Bcdiax? et |Ax' -4y —4x—150
PN
{5<X<ﬁ {_5<x<ﬁ ‘.
= 4 o1 4 ofx*-1 o
(x+1P (¢ —2x-1)>0  [(x+12(x-1-v2)(x-14+2)>0 |[x>1+42
x <1-+/2
_§<X<ﬁ i
o [~o<x<-1 <:>_Z<X<_l
—l<x<1-+2 {l<x<lﬁ
x >1+/2

Juwab1: . [—i,—lju(—l,l—ﬁ)-

Shimg rwlar

To'mendegi ten'sizliklerdi sheshin".

1.ﬁ>l
X
2. Vx?=3x+2

2—x
3. V84 2x—x?
6—3x
fla_ 7. p.2
4. 13—-7x—6x >
x—2
5. x/5+2)c2
5-x

>1

>1

1

1

18. Y f((’;) <1 tu'rindegi ten’sizlik.
g\x

Bunday tu'rdegi ten'sizlik to'mendegi ten'sizlikler sistemasimna ten" ku'shli
almasadi:

1
—
-~ Q

—
oM

[\VARAN

o

NIV OV
O O o o

“(x)

2 N N
1- misal. Y24+2x-x" _, ten'sizligin sheshin’.
X

>

e e
~— — =~ —

—~ =k Q

20



Sheshiw:

[(x <0
x<0 [(x<0 24+2x—x>>0
24 +2x—x*>20 24 +2x—x*>20
V24 +2x — x?
f<l<:> x>0 <= | [x>0 <||x>0
24 +2x—x%>>0 24 +2x—x%>>0 —4<x<6
24 +2x —x% < x? x2—-x-12>0 X >4
X <-3
—-4<x<0
—4<x<0
O0<x<6 —-4<x<0
= < |4<x<6 <
x>4 4<x<6
xed
O0<x<6
x < -3
Juwabu: x [ 4;0)U(4;6].
2 . . . TN
2-misal. 1-V1-8x" . ten sizligin sheshin’.
2x
Sheshiw:
[(x<O0
1-8x2>0
_ _ —8x2 <
x<0 x<0 1-8x" =1
>0
1-V1-8x? 20 J1-8x? <1 o
1—+/1—8x2 1-8x“ >0
27<1<:,> x>0 | [x>0 =N 1-8x2 <1
X —0oX =
1-+/1-8x? >0 VJ1-8x2% <1 1-2x>0
2 2
| (1-v1-8x" <2x | (V1-8x" >1-2x {1-8X2>(1-2X)2
1-2x <0
1-8x2>0
_ [(x<O0
x<0
) 11
x2g§ 22 22
x#0 _
x2>0 0 1 <x <0
— =X
x>0 X>l 1 242
x*=0 2272 |[osx=o s
1 2vJ2
ng— x=0
= ) = | |7 = 1 =
- 1 X < —
1 x <= 2
X < = 2
2 1 O<x<=
1-8x?% >1—4x + 4x? 4x(x——j<0
3 xed
1 L
>3 x>1
1 2
xt<g B S
o LU 2v2 T 2v2
———<x<0
2 —i<x<0
= 0<x§% 2v2
2v2 O<x<=
1
O<x <=

21



Juwabi: x ¢ [_%;Oj u[O; %)

Shinig 1wlar

To’mendegi ten’sizliklerdi sheshin’.
1. ¥3x=2
x—4

. N24—2x—x?

1

<1
X
3. 7“2)6_131
x—2

4. Vx?+2x-3

x+1

5. V52— x?

2—x

<1

<1

§2.Irracional ten'sizliklerdi olarda qatnasqan an'latpalardin’ belgilerine
baylanisli sheshiw usillar1

Aymrim  irracional ten’sizliklerdin® an'latpalar1  o'zlerinin® mu mkin
ma’nislerinin® oblastinda berilgen ten'sizliktin® an'latpalar1 belgisine baylanish
og'an ten” ku'shli bolgan ten’sizliktin® an'latpalarma almasadi.

1. Eger f(x)>0ha'm g(x)>0 bolsa, onda ./f(x)-/g(x) an'latpasinin’ belgisi

f(x)-g(x) an’latpasinin® belgisi menen birdey yag'miy ./f(x)-.g(x) = f(x)-g(x)
bolad:.
2. Eger g(x)=0 bolsa, onda |f(x)|-yg(x) an’latpasin’ belgisi f2(x)-g(x)
an'latpasinin® belgisi menen birdey yag niy |f (x)|-+/g(x) & f?(x)-g(x) boladu.

3. Eger f(x)>0bolsa, onda ,/f(x) an'latpasinin® belgisi  f(x) an'latpasi nin’
belgisi menen birdey yag niy /f(x) < f(x) boladu.

Bul keltirilgen tastiyiglawlardan paydalanip to'mendegi irracional
ten’sizliklerdi shesheyik:

1- musal. | x +4|-+/x? —3x—4 > Otensizligin sheshin’

Sheshiw: Berilgen tensizliktin® mu mkin ma’nislerinin® oblastin tabamiz:

x<-1

x*-3x-4>0 (x+1)(x-4)>0
x>4

|x+4|= \/ (x+4) = Jx2 +8x+16 ekenliginen paydalanip, berilgen ten'sizlikti

to'mendegishe jazamiz:  |x+4|-Jx’—3x—4>0 /x? +8x+16 -/’ ~3x-4>0  bul
ten'sizlikti jogarida keltirilgen 1-tastiyiglawdan paydalanip to'mendegishe
sheshemiz:
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Jr? 185416 —x? —3x 420 x? +8x 416 x> +3x 4420 11c 42020 x> 20

Olay bolsa,
[(x>4
{xs 1
>4 5T
|x+4|-Vx?-3x-420=7" o

20 x<-1
ST 20
e
11

Juwabi: e{—zo;—l}u[4;+oo)-
11

2- misal. [16x]x—1[+3 > 4x— sten’sizligin sheshin®
Sheshiw:

x—=1>0

4x—-3>0

16x? —16x+3>16x2 —24x+9
1/lGx‘x—l‘+3 >4x -3 < {4x—3<0

—16x% +16x+3>0

4x—-3=>0

x—-1<0

| 16x —16x> +3>16x2 —24x+9

x=>1 r
3 x>1
x < —
= 4 = 2_\/?<)C<§
2-7 2447 4 T 4
<x< 3
4 4 —<x<1
3 L4
—<x<1
L4

Juwabu. , {2_4‘5 ;+ OO] .

3- misal. V3x+4—+2x+1

>0 ten’sizligin sheshin’.

11

=
v

=
v

=
I\

=
A
Aw MW AW FE

=
16x% -16x—-3<0

X2

Nlw

x<1
16x* —4x+3<0

NT—2x
Sheshiw: Berilgen tensizliktin® mu mkin ma’nislerinin® oblastin tabamiz:
X = —ﬂ
3x+420 i . ;
2x+120 S {xz2——- < ——<x<—
2 2 2
7-2x20
.
X< —
2
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Berilgen ten’sizlikti

joqarida keltirilgen 1-tastiyiglawdan paydalanip
to'mendegishe sheshemiz:
VBr+4-Vax+l o 3r+d4-2x-1 x+3
J7-2x

- >0
NT—2x

>0 x+3>0< x>-3
NT—2x
Olay bolsa:

Juwabu: | [_1-7)

4- misal. ¥2¥°-3x=5 _ ~— ten'sizligin sheshin'.

x—2

Sheshiw: Berilgen ten'sizliktin® mu mkin ma’nislerinin® oblastin tabamiz

< _
, o[ x=2|(x+1)>0 v<-1 x<-1
2x? —3x—-5>0 2 x>2 xed
x+1>0 S<ax=>2-1 =

5
x>= o 5 <
2 x> = x
x—2>0 x>2 2
x>2

x>2
Endi berilgen ten'sizlikti sheshemiz:

=
)

5
2
2

2 2 2 2
Vox —3;—5<\/m<:>\/2x —3)2c—5_\/m<0<:>\/2x ~3x-5-Vx’-x-2
X — VX —

0
x—2
Keyingi bo'lshektin® alimma 1 ha'm 3 tastiyiqlawlard: qollanip ten’sizlikti
to'mendegishe jazamiz:

JZ#—Bx—S—JxZ—x—Z 2x?2 —=3x-5-x*+x+2
<0 <0
x—2 x—2

(x—t)_();_?’)<0<:>(x+1)(x—3)(x—2)<0@{;i;tg
Olay bolsa:

x*-2x-3
-~ <

(IR=
x—2

Juwabr. _ E;gj :
5- musal. Y**+2-[x=2| . tensizligin sheshin’.
V8—x—|x-2

Sheshiw: Berilgen ten'sizliktin® mu mkin ma’nislerinin® oblastin tabamiz

x+2>0 x>-2
—-2<x<8
8—x2>0 x<8
= S<ix#4
x#4 x#4
x#-1
x#-1 x#-1
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Endi berilgen ten'sizlikti sheshemiz:

Vx+2 ‘x 2‘ Vx+ \/x 2 J;:i—Vx —4x+4
J§4; ‘x 2‘ Jggi—\kx 2 Jggg—Vx —4x+4

Vx+ —Vx'-4x+4 Vx+2-Nx" —4x+4—8-x+x*-4x+4

>0 >0
V8 x—Vx?-4x+4 N8—x —/x*—4x+4
Vx+2-+/8-x x+2-8+x 2x—6
= >0 5 20 —; >0
J8—x—/x?—4x+4 8—x—x"+4x-4 -x"+3x+4
2(x—-3) < 2(x-3) x<-1
——— <0 ———F——"—<0 Dix-3)(x-—4)<0
¥ —3v-4 GG 0 bl -d)a-a)<0el,
Olay bolsa:
{—2st8
—-2<x<8
x<-1
x<-1
—-2<x<8 -2<x<-1
3<x<4 & =
3<x<4 3<x<4
x#4
xz4
x#-1
Juwabi:x e [-2,-1)U[3,4)
Shimg rwlar
To’mendegi ten’sizliklerdi sheshin’.
1.|x+3|-Vx*-2x-320 6. |x-7|-J7-x20
2. Jx? -Bx+6 <J2x—4 7. J3x? —-5x-2<+/2x—4
3. \/5x+4—\/2x+1>0 g Vx+5 +\x 4\
\6—3x - V10— x +|x— 4\
g W3 -2-5  — g, Y2xr*-18-x’ +3v g
x—3 7—x a
2 2
5.\/4x ~4-x +4x20 10. |x—6|—\/6—x20

5-x

§3. O"zgeriwshini belgilew arqali sheshiletug in irracional ten’sizlikler

Ayirim quramali irracional ten'sizliklerdi sheshiwde olardin™ o zgeriwshilerin

belgilew arqali sheshiw qolayli bolad1.
T-musal, (—DVx-1+1_ Jio1 +% ten’sizligin sheshin’.

x—2

Sheshiw: Berilgen ten'sizliktin® mu mkin ma‘nislerinin® oblastin tabamiz:
{x—lZO {le
-
x-2#0 x#2
y=+x-1>0 dep belgileymiz. Sonda berilgen ten'sizlik to'mendegi tu'rge iye

bolad1 ha’m oni sheshemiz:
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3

2

¥

y+l

2 _ 2
<eri(i)(wl)(y v+ ot o yeyrl 1 o
2 (1) (y+1) 2 1 2
2 _ —2? - - 0<y<1
2y"—2y+2-2y +2y-y+1 4 »=3 3>O<:>(y—1)(y—3)>0<:> Y
2(y-1) y-1 y>3
bul tabilg an y tin® ornina ma nislerin qoysagq:
— [x<2
x-1<1 x-1<1 x<?2 {xil
P
vx—-1>3 x-1>9 x>10 10 l<y<2
x>1 Sx>1 o2l o {le <:{ _)iO<
> >
x#2 x#2 x#2 * *
X #2

Juwabr: x e [L' 2)U(10;+ ).

2-masal.

279 < /x +27ten’sizligin sheshin’.

x -3

Sheshiw: Berilgen ten'sizliktin® mu mkin ma’nislerinin® oblastin tabamiz:

x>0
Jx =320

x>0
=
x#9

y=+x>0 dep belgileymiz. Sonda berilgen ten'sizlik to'mendegi tu'rge iye

boladi ha>m on1 sheshemiz:

-9
y—3

<y’ +27T

(v

-3)(»+3)
y—3

<(y+3)(*

~3y+9) & (y+3)<(y+3)(* -3y +9) =

S (+3)(02-3y+9)-(y+3)20=(y+3)(»* -3y +8)20= y+3>0<= y>-3

bul tabilg an y tin® ornina ma nislerin qoysagq:

Juwabi: x € [0;9) U (9; + ).

Jx >-3
Jx >0

x>0

x#9

|

x>0 {
=
x#9

0<x<9

x>9

3-musal. Vx? +4x+8++x? +4x+4 < /2(x? + 4x +6) ten sizligin sheshin®

Sheshiw: y = x* +4x+4 = (x + 2)2

to'mendegishe jazilad1 ha'm on1 sheshemiz:

Jy+4+y<2(y+2)

Juwabr: x € {2}.
4-masal. v5x* +10x+12>7-x* - 2xten’sizligin sheshin’.

dep belgileymiz.

Sonda berilgen ten’sizlik

(\/y+4+\/_) (1/2iy+2 )
<:>2y+4+2,/iy+4iy £2y+4<:>2,/iy+4iy <0< y=0

bul tabilg an y tin® ornina ma nislerin qoysaq:
y=(x+2f=0=x=-2
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Sheshiw: = /5x* +10x+1>0 dep belgileymiz.
2
Sonda 5x2+10x+1=y? < 5x2 +10x = y? -1 x? +2x = y?_l boladi. Bul tabilg anlard:

berilgen tensizlikke qoyip payda bolg an ten'sizlikti sheshemiz:

>
y=0 y=0 y>0 y=0
yZ?—yz_]'@ y2+5y—3620© (y+9)(y—4)20© y=9e
5 y=4
{yZO
<-9 %)
4 = re S y24
y2>0 y=4
y=>4

Bul tabilg an u tin® ma'nisin belgilegen jerge qoyamiz:
V5x® +10x +1>4 < 5x* +10x +1>16 <> 5x” +10x-15>0 = x* +2x-3> 0 =
x<-3

<:>(x+3)(x—1)20<:>L21

Juwabt: x e (—o0; 3] U[L; + ).

5-musal. 2 1. |4 3 ten'sizligin sheshin'.
2 x° 4

X

Sheshiw:y:gbelgilewin kirgizemiz. Onda berilgen ten'sizlik to'mendegi
X

tu'rde boladz:
1 21
3 3 NE] V3
>y - =dy*-==>0 P2 —— | y+— |20
Y72 T T T (y 2}[ 2J
1) 3 1 3
-= 2_> e
y Zj >(y 4J y y 4 y 4
y>—= —<x<l1
E<x<1
S—ﬁ <—— IS%)
ys-= Ve y Y 3
= y<— < |3 o —<x<l1
> 3 2 l<x<1 - =x<1 2
33 1
> |,.a |2
y<l1 2 V3
r=g

Bul tabilg’an y tin® ma nisin belgilegen jerge qoyamiz:

££E<l<:>2<xs4—\/§
2 x 3

Juwabi: , . (2;4*2/5}
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Shinig 1wlar

To'mendegi ten’sizlikti sheshin’.
1. V3x* —5x+2-4<-3x" +5x
2.43x* —=5x—4 +3x* <5x+10

3.\/x? +12x+36 +x? +12x+40 < /2(x? +12x+38)

4.(x_4)x5_4—i_1< /x_4+§
xX—

2
5. JzL+x2\/5x—l

5x-1

§4. Quramali irracional ten'sizliklerdi sheshiw usillar1

1-masal. \/12 _% + \/ x? _% < x?ten'sizligin sheshin

X X

Sheshiw: Berilgen ten'sizliktin® mu mkin ma’nislerinin® oblastin tabamiz:

12 x? -1
12-"720 7 20 x?-120 x?>1 )
<9 . = = Sxt 212 &
2 12> x" =12 x*-12>0 x2 >/12
¥ =520 220
X X

x <412

<:>(er“\/ﬁ)(x—“\/E)ZO<:>|:xz4\/E

Berilgen ten'sizlikti to-mendegishe jazamiz:

\/12—% +\/x2—% < x? = 12—% <x2—1 xz—%
X x X X

Keyingi ten’sizliktin® eki jag't mu'mkin ma'nislerinin® oblastinda on"

bolg anligtan bul ten'sizliktin® eki jag'in kvadratqa ko teremiz:

12—%<x4 —2x? [x? —%+x2 —%@(x“ —12)+2‘x‘- x? —%+x2 >0
x X X x

R xeR R
(\/4—12— )Z 0| S {xe
S ) 0 0 e T a2

x< -2
oS —-2<x<?2
x>2
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Olay bolsa:

x<—x/7
x< -2
{x<—x/7
2<x<2 [y < —2
xS—“\/ﬁ
T2 x<-412 —2<x<-%12 x<-2
>
X = - x>2 - xeJd - —2<x<-%12
-2
x; ) x>412 xed 412 <x<?2
a ;X< x< -2 412 < x <2 x>2
= x>412 | x>2
{ 2<x<2
xz‘{/ﬁ
_x>2

Juwabr: x e (—o0;—2)U (— '—‘{/_) (i/_'z)u(2'+oo)
2-musal. /iy —x—Vx>2 f ten'sizligin sheshin’.

Sheshiw: Berilgen ten 51zhkt1n mu mkin ma nislerinin® oblast1 x >1 bolad1.
Vx++x >0 Dbolg'anliqtan, berilgen ten'sizliktin® eki jag'm wus1 an'latpaga
ko beytemiz:

Sonda x++x -Vx?-x> g\/; =3 x—%\/; > Jx(x-1) ten’sizligi kelip shigadi. Bul

ten'sizliktin® eki jag'in Jx >0 ge bo'lsek Jx _% >/x—1 ten’sizligi payda bolad1. Bul

ten'sizliktin® eki jag'in kvadratqa ko tersek

X— \/_+ >Xx— 1<:>\/;< <:>x<§

>1
’ 25<:>1<x<§
x<— 16

<
16

Olay bolsa:

Juwabi: x e [1; E)
16

3-misal. x+ XT_l Vx®-2x+9< —XTJrlxlx2 +2x+9 ten’sizligin sheshin’.

Sheshiw: Berilgen tensizliktin® mu mkin ma’nislerinin® oblastin tabamiz:
{x2—2x+920 [xeR
=

x2+2x+9>0

< xeR
xeR

Demek, berilgen ten’sizliktin® mu mkin ma‘nislerinin® oblast1 barliq haqiyqry
sanlar ko pligi bolad1.

Vx? —2x+9=a ha'm Jx* + 2x+9 =6 dep belgileyik.
Nx?=2x+9=a=x*-2x+9=ad> = x*+9=0a’ +2x (1)
29



Va2 +2x+9=6=>x"+2x+9=6" = x> +9=6" - 2x (2)
(1) ha'm (2) ten'liklerdin® sol jaglar1 ten" bolg'anligtan on’ jaqlarida ten
boladi. Olay bolsa,

2 2
8- —a
a?+2x=6"-2x=4dx=6>—-0a* = x=

x tin" bul tabilg"an ma’nisin berilgen ten’sizlikke qoyamiz:

62 —a® 6*—a*-4 6 —a’+4 6’ —a® &> —da? a 6*—-a? 8
+ a+ 6<0<= + a——+ 6+—<0<=

4 16 16 4 16 4 16 4

2_ 2 2_ 2 _ _ _ 2 _

6 —a’ 6 —a (a+6)+6 a<0<:>(6 a(6+a)+(6 a)(6+a) L6745

4 16 4 4 16
2
< (6-a) 6+a+(6+a) Lo
4 16 4

Keyingi ten'sizliktegi kvadrat qawsirma ishindegi an'latpa on" an'latpa
bolg anligtan ten’sizlikti sol an'latpag a qisqartamiz:

6—a<0<e6<a
bul ten'sizliktegi a ha’m v nin® ornina manislerin qoysagq:

Va? +2x+9 <x2—2x+9 & x2 +2x+9< x2 —2x+9 > x> +2x+9—x2 +2x -9 < 0 <
S4x <0< x<0

Juwabi: x e (~0;0).

ten’sizligin sheshin".

Sheshiw: x_% =y dep belgileymiz, bunnan x =y + % Bul tabilg anlard berilgen

ten’sizlikke qoyamiz:
1)* 4 7
3l y+-| += 2 -
2_§> (y 3) 9 5 3y +2y+9

R
? 2y [[y+i)f,+1-8 ? 2y + y2—2y—z
SR Gy GO R \ 9

Keyingi ten'sizliktin® on® jag'indag'1 bo'lshektin® alimindag™1 an'latpa y tin®
qa'legen haqiyqiy ma'nisinde on" bolg anliqtan om taslap ketemiz.

7
J— 2_ E—
, 25 1 , 25 Y Ty
y —?> 7 <>y —?> 2@
2y+\/y2_2y_§ [2y+1}y2—2y—;J
Sy -—>2 —1} -2y-—— < —2y——|+.[y*-2y-=-2>0
y 9 Y y y 9 y y 9 y y 9

Keyingi ten’sizlikten [,2_> y_g - o« dep belgileyik, bunda a >0 boladu.
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-2
a2+a—2>0<:>(a+2)(a—1)>0©{a<
a>1
a<-2
olay bolsa, {|a>1 < a>1
a=0
Demek,
7 7 16 2 8
1 =2y——>1e)y?-2y-——>1e )y’ -2y-—>0s|y+-||y-= >0
y Y 9 y y 9 y Y 9 y 3 Y 3
2 1 2
y<-% |x—z<—% [t
= 3o 3 3o
8 1
y>—= X—=>— x>3
3 3 3
Juwabu: x ¢ (— 0 — %) U(3+ ).
5-musal. (12-x) 12_x+(x_2) X=2 <gten‘sizligin sheshin’.
x—2 12-x 3
Sheshiw. Berilgen ten'sizliktin® mu mkin ma’nislerinin® oblastin tabamiz:
12_x>0c:>—x_12>O<:>x_12<O<:>(x—2)(x—12)<0c:>2<x<12
x-2 x—2 x=2

x—2=a>0 dep belgileymiz, bunnan x=a+2
12-x=6>0 dep belgileymiz, bunnan x=12-¢
Bul ten'liklerden a+2=12—6 <> a+6 =10 bolad1.
Berilgen ten'sizlikti taza belgshilewler arqali jazamiz ha’m on1 sheshemiz:
e\/E+a\/g<%<:> 6" +a’ —g<0c> 3(a2 +62)_82@ <0<
a 6 3 Jas 3 3Jas
= 3(612 +62)—82\@ <0< 3((a +6) — 2a6)—82\/g <0< 3(a+e6) 6ae —82v/as <0 =
< 300 - 6as —82+/as < 0 < 150 —3as — 41as < 0 < 3as + 41/as ~150 > 0 =

50
& (Vas - 3)(3vas +50)> 0 Jas <=3
Jas >3

1) eger Jaue < _% bolsa, ten’sizlik sheshimge iye bolmayda.

2) Jas >3 [(x-2)12-x) >3 (x-2)12-x)>9 = 12x— x> 24+ 2x > 9 =
& x?-14x+33<0 (x-3)(x-11)<0=3<x <11

2<x<12
3<x<ll

= 3<x<1l

Juwabu: x € (3;11).

(O-x)Vo—x+(4+x)Va+x <! ten'sizligin sheshin’.
O-x)Va+x+(4+x)Vo-x 6

6-misal.
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Sheshiw: Berilgen tensizliktin® mu mkin ma’nislerinin® oblastin tabamiz:

4+x>0 x>—4
= = -4<x<9
9—-x>0 x<9

V9-x=a ha'm J4+x =¢dep belgileymiz.
Berilgen ten'sizlikti taza belgshilewler arqali jazamiz ha’m on1 sheshemiz:

a®+e® 7T (a+6)(a2—a6+62)<7@az—a6+62 7 a’-as+6® T

> 5 <-o— <0
a‘é+as” 6 as(a+6) 6 as 6 as 6
2 2 2 2
6a° —6as+66° —Tas <0 6a° —13as + 66 <0 64 —13a6+ 66 <0
6as 6as

2
QGEEJ —13[£j+6<0©(£—2)(£—§j<0©E<£<§
8 8 ¢ 3)\e 2 3 6 2

Keyingi ten'sizliktin" eki jag'in kvadratqa ko teremiz:

) _ _> >0
4.3 9 4 9-x 9  J4+x 9 4+x 9 9(4+x)
9 g% 4 9 4+x 4 9—x<g 9 x_g 36—4x—9x—36<0
4+x 4 4+x 4 4(4+x)
— — -4 5
65 13x>0 13x 65<0 Ad<y<5E <x<
9(4+x) 9(4+x) (x+4)(x-5)<0 x <-4
= = Sllx<4 &
~13x _ 13x (x+4)x>0 [ o ~4<x<5
4(4+x) 4(4+x) o >0
xed
< 0<x<b5
O<x<

Juwabr: x € (0;5).

7-masal. \/2x+4-22-x> 12x-8 ten sizligin sheshin’.
9x° +16

Sheshiw. Berilgen ten'sizliktin® mu mkin ma’nislerinin® oblastin tabamiz:
2x+420  |x2-2
=
2-x20

Void -2 x> 28 L a8 oo
Jox2+16 Jox?+16

o V2x+d-22-x- \/ﬁ S0 2x+4-242—x -

o(zrra-22=xW2x+a+202=x) — _x(_z(\/2x+4+2\/ﬂ)
T >0c>(\/2 +4 2\/2_)1 T >0

@(m_zm)[\lgx +16 (\/2x+ +2\/ﬂ)]

Jox* +16
Jox” 16 -2(Zrv 4+ 2475 )|> 0

(\/ 2x +4 2\/ﬂ)
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keyingi ten’sizliktin® eki jag i on" an'latpa bolgan
(\/m +2/2-x )[JM + Z(M +2/2-x )J an’latpasina ko beytemiz, sonda to>mendegi
ten’sizlik payda bolad:.
(6x—4)(9x? +8x—32-16v8—2x7 )> 0 <> 2(3x—2)(4(8— 212 )+ 168 2x7 —(x* —8x))> 0 =
- 3[x—§j(2M—x)(zm+8+x)< 0 (x—gj(zm—x)< 0e

( 2] a2 2 42
S|lx——||lx—— <0 —<x<—
3 3 3 3

Bul tabilg’an sheshimdi ten'sizliktin® mu 'mkin ma nislerinin® oblasti menen

kesilistiremiz:
2
_2<x<?2 —23x<5
=
g <x< @ 42
3 3 3 <x<2

Juwabu: , . [_ 2 :Z:,j U(”"f; 2}

8-musal. v2x-1++3x—2 <+y4x-3++/5x -4 ten'sizligin sheshin’.

Sheshiw: Berilgen ten'sizliktin® mu mkin ma’nislerinin® oblastin tabamiz:

1

x> —

2

2x-120 2x2>1 2
3x-2>0 |3x>2 [|¥Z3 4
<~ = S x ==
4x-320 4x =3 x>§ 5

5x-4=0 5x=4 4

xzﬂ

5

Berilgen tensizlikti to'mendegi tu'rde jazamiz:
V2x—1++/3x—2 <Jax-3+\5x—4 & B5x—4-2x-1>3x-2-/4x-3 (1)

(1) ten'sizlikte 5r-4-2x+1>0<3r-3>03%>3ox>1 ham 3-2-4x+320c-x>-1ex<1

bolg anhqtan ten’sizliktin® mu'mkin manislerinin® oblastin 4 _ . <1kesindisine
5

ha'mde x>1 araligqga bo’lip ha'm bulardin® ha'r gaysisinda (1) ten’sizlikti
sheshemiz:

1) g <x<1 kesindisinde +5x-4-+2x-1<0 ha'm +3x-2-4x-3>0 ten'sizlikleri

orinli boladi, demek gg x <1kesindisinde (1) ten'sizlik sheshimge iye emes.

2) x>1 aralig'inda 5x—4 —+2x—1>0 ha'm +/3x—2 -/4x-3 <0 ten'sizlikleri orinl
boladi, demek x>1 araligiindag’t x tin® ga'legen ma'nisleri ushin (1) ten'sizlik
orinli boladi.

Juwabi: x € (;+ ).
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